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(54) FUSED PROTEIN FOR PREPARING VIP ANALOG, PRODUCTION OF VIP ANALOG, GENE 
RECOMBINATION PLASMID THEREFOR AND TRANSFORMANT MICROORGANISM 

(57)Abstract: 

PURPOSE: To prepare a large amount of VIP analog having excellent biological activity and 
stability by gene recombination. 

CONSTITUTION: A manifesting plasmid is integrated with DNA encoding a polypeptide 
comprising a site having <5,000 molecular weight, which is part of sarcophagalectin, as a leader 
peptide and one or plural molecules of a peptide of general formula His-Ser-Asp-Ala-Val-Phe- 
thr-R1-R2-Tyr-Thr-R3Leu-Arg-Lys- Gln-Leu-Ala-Rq-R5-Lys-Tyr-Leu-R5-R7-R3-Rjg-Met 
(for example, R) is Asp, R2 is Asn, R3 is Arg, R4 is Val, R5 is Lys, R6 is Asn, R7 is Ser, R8 He, 
R9 is Leu and R10 is Asn) randomly linked in tandem to the downstream of the leader peptide, 
Escherichia coli is transformed, the transformed bacteria are cultured to manifest a large 
amount of fused protein as a polypeptide, the fused protein is treated with cyanogen bromide to 
give VIP analog (amino acid residue of C end is homoserine or homoserine.homoserine lactone 
residue caused by change of Met). 
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[MA] If t U -^-CSHF 
S 50C0 feLbCSKL* 'J - Ki^, "J - 

^■■-■■^^ KTfifctC — Mi s-5er-Asp-Al a-Val -Phe-Thr-R 
, -Ra -Tyr-Thr-R* -Lsu-Anq-Lvs-Cln-LeM-Ala-R^ -Rs -Lys- 
Tyr-Leu-fc-fc-lfe-Rs-R^-Mw (fllAifR, ti Asp , Ri 
E£ Asn . R> fc£ Anq . R* fc£ Val, R E i£ Lys . *£ 
Asn, R, t£ S^r. Rs i£ Us, Rsi£ Ley , Ri & Asn) © 
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tts-Ser-Asp-Ala^fal-Fhe-Thr- Ri - R. -Tvr-Thr- R, 
-Leu-Anq-Lys-Cl n-Leu-Al a- R, - R±. -Lvs-TVr-Leu- R* 
-R7 - Rs - Rs - Ric -MeT 

<S+ Ri & Asp Xt* Civ &MVfcU, Ri t* Asn Xi£ 
an £^d£0. R, t£Arq Xi* Lys £jg«fcsL/, R< i* Va 
1, Ala Xi* Lys R* k£ LvsXS*Leu 10 

L/. Rs fc* ten, Cltn Xi* Lvs JfrSKS* U R? i* 5er. L 
vs Xi* AlafeSftfeL-. t£ He, AlaXi* Leu 4:3 
fl*U. Rs G* Leu XS* Lys 4:3*0, R,* t£ Asn, Lvs 

xi* Arg *je*^*)tci:7ii5ft-&^^? fswmix 

] CD KfcOT, R. AS Civ T?A 

0. Ri # ten T'A*J, R> ^ Lys T'AO, ifi Ala 
T?A0, Ri AS LVS TT'A0. Ri # Asn XS*LVS *CA 

*J. R ? # Lvs Xt* Ala *CAD. R* W Ala Xi* Leu 20 
TAD, Re i#Leu 37>* Lvs T?A*J. R.* A* Lys Xi* 
Arq ^ab&CitWKiT'S, WWiil VIP 

& ig^jf 1 xi* z ccaaMco vip T-fuymmmm 
[Mas 4 ] is*f 1 *cs*®it#se*nffe^ r 

tfis-5er-Asp-Ala-Val-Fhs-Thr- R, - Ri -Tyr-Thr- R, 30 
-Leu-Anq-Lvs-Cl n-Leu-Al a- R, - Ri -Lvs-Tvr-Leu- Ri 

— K 7 - Rs - Rs - Ri u — hfee 

(55 * Rt G* Asp Xt* Civ 4:5*0, Ri t* Asn Xi* 
Cln £3s«fcO. R.= i^Anq Xi* Lys =£jgttli/, R, ifr Va 

1, Ala Xi* Lvs Ri i* Lvs XE*Leu er^fl* 

0. ^ t* ten, Cln Xi* Lvs 4:^* U R? i* 5er. L 
vs XI* Ala&Sltfeb. R* t* lift Ala XI* Leu 4:31 

Re i* Leu Xt* Lys 4:5*0, R.« 4* Asn, Lvs 
Xi* Arq 4:51*1/, His- i**^H? 'J >Xt**^ 'J > 
h>33*£j©*?&)tC'CJSSn& VIP T^pc^© 40 

tts-5er-Asp-Ala-Val-Phe-Thr- R, - Rj -Tyr-Thr- R, 
-Leu-Arq-Lvs-Cl n-Leu-Al a- R, ; - R ; . -Lys-Tyr-Leu- R* 

- R? - Rs - R* - Rio -M5T 

■5^* Ri lit Asp X£* Civ 4:3rtl>, Ri t* Asn Xk£ 
Cln %lt&MO. R, i^Arq Xi* Lvs ^Wfc^, Ri I* V<i 

1, Ala Xi* Lvs ^r^^U. Ri i$ Lvs XS*Leu 50 



^W6-3 0 6 1 0 0 

2 

O. Rs ££ ten, cln 3?j* Lvs ^^i*U, R? i* 5er. L 
vs Xi* Ala&SftfeU. Pi t£ lift Ala XS* L^u 4:* 
ttfeb. Re i* Leu XJ* Lys ^I^t, R, e Asn, Lys 

Xi* Arq *jenrr&)Ki:s3ti&^^ k *^*x 

^7-^ K4:3- Wltt^Ci^&iT 

[le*Jp6] HJSW CD Kte^T, R, *s civ TA 
+J. ^ ten T'A+J, R, ^ Lys t'AO, R, A* Ala 
t?*0 t Ri 3fi* Lvs t?A0. R. ^ Asn XS*Lys 
*J. R ? ^ Lvs Xt* Ala "CA9. Ri ^ Ala Xt* L€iu 
f'A5, Re ASLeu Xi* Lvs TA+J. R,* A* Lys Xi* 
Arq l CA&C££4#&<!:T£, CClB^ii^ 

Xi* HB101 frCA&C4*4fftiT^, W*« 7tf 
[000 1] 

[ft«±«>fisw] ~^mt vip r^P^mwii 

S •. VIP (Vasoactive Intestinal Pol vpepi ids) T 

[ 0 0 0 2 ] 

y-^^Kt±K^<sm3fttrt-*s-v vip t*5aid^ 

*^*>T*A-£. VIPC'T^. ^ItC— ^ttagtiC 19?^ S 

^^K*^*>t?A-&isn-&K^-ptrt^. 
xte d , -eotUiflWfffflKfc^etr'A ^Ti^Mtiai 

■jflLEPtTlffl. T=tjBat*Sffffl, »«^H6fi*ttffl, 

ffOTwo+t:'. vip <&Rw^&ffimimmtt£i*m 
[ 0 0 0 3 ] vip &mm>m&fr*>#m 

^t^.. MA. tffi^^ hVCCH9^A'&. IK, VI 
p t«fflffe#WteT*^CA*^ , a^'?', 
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(3) 

3 

■CteO, fit^C VIP *JEM&£l>X&m<kT&C£tii 

fcfflifrr&fcabft, vip tFW^ic^tt^flpSitefcW 
f*vip rtp^ vip j:*)ibjf3iEtt(c«hfe vip r 

[ ■:) 0 o 4 ] ft^jSKJ: * vip rtP^iui:, vip 

jUp^^SK^l/fctfy^"* Ri vip £IH*!£ io 
w£*fW$Sl4«tf6 C«MH 62 - Z46595>» VIP 

XnZ-tt&t t*B*^tttS^tC»i>r [" J . Bio 
1, Chw.", Vol, pages 6339 - 6392 (1951)3, C 

;fc^t<:&ffi*7 s /^i^f^P^fc vip 7^p 

2 - 246595)o VIP <J> M 7 "fe *JHfc 0, 17 

>*^^>?SS : S:^,'UPH'i->SiatCS»lir3ft VIP 7 
^p^«r"J-?f ^Fffc^fll^U atCtt^BrCDr^^ 
EE*Hfcfe>7 2 ^EWStCKftl'ft: VIP 7f P Fi* 20 
®]ftfc~i^lfll^f £^ 3 - 38600>* 

C^6<7>fL#^5£0Cj;^ VIP T^P^l*. 

t?. iie«l*^iSc<:ctD»l3fi'r'S<:it±**±T:pI 

[ 0 0 0 5 ] -* t Se^fflftAfclWfcJ:* vip 7+ 
P^£ly"Ct±. [Lsj 13f ]-VIP-Gfr1 C^IH^ 1 - 236S96 & 
U la] 3 - 280893). [L«f r ]-VIP-CW. [Leu 1 ' ]-VIP-Cl 
y-Lys-Arq ^ (M? 3 - 5G28S0) RU VIP-Clv 0» 30 

&£m^m^znxi f >&fimcm> vip ^a^t^ 

i "J y hA^fctioamiijaWJKH HQ t? 

_tia e sts cc ^ <? n r & vip t^p^^ 

£^Wtt£f£©ffifr [Leu 1 ' ]-VIMH t VIP- 

Ciy vip iROTUTCA*?, — A [Lsu*']-VI 

p-Giy tt^SSJ vip © ?o£^j£r'&^r£1&=pift>ite 

«fc £ vip T P ^iCBB L/'Ctdt. 
[ 0 0 0 6] C ©J: ^ ^ISie*KS«?)Bll4rft:«T*fci& 

W3 iM^xi^s^ifm , m-'iy^mm vip 
ittiw&«^K^itt^BMitt]fi**u< «efflrofc vi p 

fc [Ml? ^ - 230400 JfcCrtrBPF 5 - 946S) 0 *M1 

f^^cn^©M»^^^L-fe vip r^o 

^*M^£m£±^f&t*, -t-CT) C Use (* 50 



^W6-3 0 6 1 0 0 

4 

t**jS(c^-&, cn^ vip 7+p Fit. ft^t-ont" 

t/fio#'7 ? > HP C jfdBtCfcltfa Met #±12fl> 
us- tcftffct/. co«#fcih*-b'Ji'Sfiift**^tt 

[ 0 0 0 7 ] 

[ « WfiER U «fc ^ 4 -r* EWnSA W«>I3^ ) 
Stc ^:4lt* , vip fe^^S^ vip r^-o^ftUfeW 
cc±»ifle^*c;4t±B|ll6t?*0, m>t> vip fejicjc 

[ o o o 8 ] i ^gi^i^^^§ti^ 

fiti vip TtPW^i^s^Himciii: 
^^©fltoftieswti, ikih^SB]^6 vip 
r+py*ai«"r^S : £Wt"S''&<:iK:*& 0 
©3iK*©4fsEawti vip 7+ p ^jEawza&H! 

[0009] 

Kb. [Leu 1 ' ]-ViP-fciat =£B»J K©Tfife 
J^T^iSfi^^ DMA S^ftH^* 5 KtC^a^ii^, C 

ASS tf-, ^ct^cuffc^-r >«bki j: ^ Mlidas ^ 

<Z> vip 7+p ^K^(BSii*ctKj:»i*Wjriij¥ 

ffSSffli*^* [Lei^'J-VIP-Hsa (Hse-^ * IO*:* 

0j ^ ftuST -& m. -3 . 
[o o i o ] caE^t:, *ss^ccj:*wjr. ifju^p 7-^7' 
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cc-«W CD (PWH i 

Hi^-Ser-Asp-Ala-Val-Ph^-Thr- R. - Ri -Tvr-Thr- R, 
-Leu-Anq-Lys-Gl n-Leu-Al a- Rs - Rs. -Lys— Tyr-Leu- R* 
- R? - Rs - Rs - Ri C -Mpt 

0^ Ri G& Asp Xt£ Civ Ri t£ ten Xi£ 

Gin £^fl£j_/. R, t£Arq Xi£ Lvs EiSflSl^ R< i* Va 
1, Ala Xt£ Lvs Rs i£ Lvs XJ£ Ley £^fl* 

is. Rs fc* ten, Cln Lvs £:^lH< U Ffe i* 5er. L 
ys Xi* Ala&Slfcfeb. R* & II- Ala Xt£ Leu 
ftfeb. Rs £$ Ley Xt* Lys ^fiflsO, R,* kt Asn, Lys 10 
XI* Arq *£^&)KT:S3lY&^:7* WHMiSEX 

ttwut ^ s > ^ a cciis* u fcttflt* a o r £ vip r 

[0 0 1 1 ] 'J-y— «^Kt±, ±3BG>— WsK CD 

tec * s ^ ka*« A# i ox vm&mm z&m 

5000 fcLL <L*tt 3 *VC I * -&<W* . ^*3^*ntlTC' 

Tmsn&^^Kwrt^. Ri # civt:-**]. ^ #a 

sn f* 0, R» 3» Lvs P, ^ Ala TAD, ft 

A* Lvs "C'flb D . Rc #Asn Xi£ Lys *C4> , R ? ^ Lv 
s X** Ala t?*»*i. Rs 3- Ala 3?j± Leu f'rfeD. Rs 
34* Leu Xi* Lvs "CMb+J. R,* A* Lys X*£ Am 
-^t^ K35*W*U % C4>0, His-Ser-Asp-Ala-Val-Fhe 
-Th r-Asp-Asn-Ty r-Th r-Arq-Leu-Anq-Lys-Gln-Leu-Al a-V 30 
al-Lys-Lys-Ty r-Leu-Asn-Ss r- 1 1 e-Leu-Asn-f^T (E?W 
^ 3), Bfl*> [Lar * ]-VEF-Hk <J^CA&cr)rt4W#U , C* 



i - 10 $«a*c**?. ^wwsatcAhr&Bfe 

^u^c ? - 3 9t^n 5 - 10 fttt&2tft<M& 

[ 0 0I2] -«K C2) (EW#^ 2 (CtB^) 
tfis-5er-Asp- Al a-Val -Phe-Th r- R, - Rj -Tyr-Thr- R, 
-Leu-Anq-Lys-Cl n-Leu-Al a- R, : - -Lys-Tyr-Leu- Ro 

— K 7 - Rs - Rs - Ri a —Use 

Ri - itmEZvy&M^h, Hset**^t'j 
vip 7^p yfi*±ffl<^^afiftjawts'r> , c*s 

[ 0 0 13] mttm&x. A 5 K^±1B(7> 'J - 
¥^X t ±» K fH- $ > A tc 3 n fe # L» ^ 7 * 

^. ^C^^i U^Ct^JligS^rtb^ E, col i JhTIC9. ME10 
[ 0 0 14] 

flVcSMfll'S'^ Tsa©WSfflt±#6 [L^u- " 3-vip-h 
se r^Hry^ + l>^^tr) ©iSHM0CB9 , r^4>© 
t?*^, *aW>aittfCR^6 VIP T^P^ii't-C' 



[ 0 0 1 5 ] ^ 

a) 1 : [Lqu^J-VIP-Mw <Di 

10 15 



,fi£ (GSj l 



5 

Hi s-5er-Asp-Al a-Val - Pn e-Th r- A s p-Asn- T vr -"Ph r-A rq-Leu-Arq-Lys- 

20 25 29 

Gl n-Leu- Al a-Val - Lys-Lys-Tyr- Leu-Asn-?er-1 1 e-Ley-Asn-M^ 

±Ba©#y-^^K (S«a§ 3) ^aw-r^caocc, dma^ (BW** ^> &m$kutc* 

^ c?> 

1 10 20 30 40 50 60 

5 ' -GATC1TCAT{^ATTCAGAT^ 
3 ' - .A^ACUIA^CTACCTOCAACTQCT^ 

70 SO SO 100 110 

GIXTCTAAACAMTACCTG^^ 

CCSCACATTTCITTATGG^CTTCA^^ 

±I3C'?C C3) CCr^^n^^si DMA (±, ^©^^CC ^ DMA^^-n^n^U^ Cn6©-*a WIAiC 

^CBttlSnfe, 7T,'U-?i"Tl±tt© DMA &flJ6WK' feC^CSS CC' i (S). (5) iC9>s C&> t <10> ^£>' 

(-) - (ID tcr^n^^ KBfflfU^lT*'*— ^0 cr>T'A*i, It-j^** mA ^E^^ca^'S 
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^ (4) 5) 

5 '^AT^riTCATGCATTCACATCC^CrCTT 

(5) <S^Jt&-^ 6) 
5 1 J^ACTCACAACTAOT:a>XCTCUX.AAA 
35 (5) 7) 
5 > ^" ^CTXCTCTTAAAC AAATACCTCAACT 
3? (?) <E7M^ 8) 
5 '-CWATT^^rATajUAATCrTCTCATA 

5 '-TCACTCAACACTO^TCTO^TOWTGAA 

55 (9} 10) 

35 do) csn#4 id 

5 > -ATATTGAGTTCAOJT A I I I CI I I AC AG 
^ (11) (ie?*J#^ 12) 

5 - -AjGCRATCAjCAO^TCCCSCATGTTCA 

±K®3SS (4) - (U) CCTm3n-&— DMA *#<J 

CB), (5) i(s). (6) £ (io) JSte> (?) t (11) tCT 

~&m DMA £<-n«»7 , ^-^**'C®J?63 
4 #<D—-&&. DMA £ DMA "J # — -tftt *J f&M l> 

T^^rAccft^rf -scitcjioa; (3) K-cssns 

—^f^ DMA BfiH' ASHM 4) ftSifc. C£>^S& DMA 
it. He-Rie-lfet tC^t [Leu 1 1 ]-V-lP-*lK-av-Hfr-Le 
u £5- ll/Tt^o 

[ 0 0 16] b) X*I 2 : [Leu* T ]-UIP-Mec 

6 DMA <E'^ £ £ ^^CQ£li^&£ [Ley- " 3-VTP-Mst 9t^~ 

xt! i ec4e^'C»6ftfc'&fl!t dma KH-*»Hffl^ £ * 

^T£o ff§i¥ 3 - SG096 tCt^<7>^"^ 5 K {pl(H4 
— C*tf* [leu ls l--t? L| JL'-lfct KT-S DMA ^ 

Sm (HBiOli*) ^^HtCft^AiMHMtttSIKliFH 

I £ tfindlll i^^^^r^ferLv. 7C*W^'7 7^ 
>h=£tWU/fc. (3) teX^£t*£ DMA ^f)=i" 

<?>^?X= Ft pQoWHi £ifr£<_,fc. iXCC, [Lsu"]-VI 

MR PstI t Bqlll tflt^rWSfO, [Uu"]-VIP-Uet 
ttWf<D Om&ift&femOtc (DMA I) 0 Cft£E£§lj 

. [ Ley 1 ' ] -VI P-W« £ s SrtfrP DMA &r>t £ MM 1/ ft: 
(DMA II)o DMA f i DMA II £ UX"^ J* 5 K£ 

ffiMftU asu l, J-VIP-Met 2 ^W^^itCiittS 



ftfE =£31 0 IT C i J; *? [Leu 1 1 J-HP-Msc *MiS(7>fl§ 
4, C<?>ct5^Ur [La/ v ]-VlP4teT stf 3 - 10 ^ 
J, PQ6VM5. pQ6VH6. pQSVHS, p^5VM9 j^^pQSV 

io hio sen-etiufco 

[0 0 17] c) Xfl 3 : ip-^-- rt?A*1fJU 

t ^-tiV ["3,Biolocnca1 Oisnstrv". 

"i, Z50 ? paoesI22ZS - 12233 C19E5>3 <D^^dJ^t^ 
^"^ ^ = r (PTA160-1?) ^^ljPH^EcoT22I i Seal 

iim^Wi. D*KH-*»fe, c«>Di*fcmc 

M^mfrfabtc iC<D m*^-^: DMA III tt &) 0 
— 75aS K PQ5VH1 $HStf3R Sc^I i Bqlllt? 

toft ufca, ±sa4ia*fc5Rt5fe«issEi/'c dma w * 

DMA III i DMAIV DMA 'J b'f'iiSSr 

^7^^im^L^7>h^ [L^u 1Y 3- 

MA ^^^^^^ K pTLVHl SWIbfe, UK, PQ6W 
2, pQt>VM3. pQ6VH4. pQ6VH5, PQ5VH5, pQ5VH7, pQGVH 
30 S, pQSWW®0' PQSVHIO K"3t*f fcHtfiMffl. HP^-M 
PMil^ 5C^I i Bqlll ftBl^Wtfcfft. 

aflfflUfc or* K>4-«: » ^ DMA in tmfrf&CLtcJi 

+1. IfjU^^ t - ^'1/ 24 a@A*fe Z65 #g 

<7>7 5 / WiSf^WH?? 1 KK [Letr ' J-VEP-M 
eT 3» ? - 10 ^^^r'AtCsiS^bfe^L^^"* K* 
^- K'T^> DMA ^7"7A^ F pTLVH2, pTLVH3, pT 
LVM4. pTLVH5. pTLVHo, PTLW7, pTLVMS, pTLVM9 
pTLWIO 

[ 0 0 16] d) Xfl 4 : WtkEttWQ??* 5 K© 
40 fW 

PKK223-3 ^r^JP^^ EcoRI £ HindHI 
ilfL^C DMA V ■SrJ^-j'io f^, CCC 1 ^^-^^ K pKK223-3 
t±. tac ^D*-**WL,Tfe0, ^-^iiS^^=2- 

pTLVHl iHSM EccRI <L Hin 
50 *<z> dma v tSte-'T^CiKctD, Tac ^P-t-**C 
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IP-ftfei # 1 ^^^H/fctf'J^v'^ K£:^ — K^T^Ife 
SI^^XS K pILVHl £f#fc* "P^?** K pTLVHE. p 
TLVH3, pTLWk pTLVH5, pTLVH6. pT|_VH7. pTLVHS, pTL 

vh9 sup ptlvhio eco^TtiMKWftH. wtmmm 

P 7 + 0 ^42- K'S'**® DNA ftWtt/. C*Wi V 4; 

tfc£-r& cite tac ^d^-^c^^t, if 

^^T-tfU^XD 24 265 ^g<7>T5 

/KSIiCTT^t'J^^ KCC[Leu l '3-VlP-Met A* 2 

ff^-S pILVH2, pILVH3. pILVW. p 
ILVH5, PILVH5, pILVW. pILVNft, pILVrI9 &iL>' pILVHl 

[ 0 0 19] e) X*I 5 : iP^y^^* Ki^OMf 

(W 3-vip-hs<? ££fl:Kf*&fciMec#, IiM^Gib 

PKK223-3 <?> 39-^5 #g<7>£ £ b 
r — ftV p + ^fez* — Y"$& »^ri62 - 17 

s mm<o* kccii^* dwa (capi£ eqii 
i *ss*S'&3i ^u** Kie^ttfriufc dmaot> 

DMA (DTttVII, 14), -^.H^" -f - 

4r>^ DMA (DMA VIII . |2W#^ 15) W^7 7 
-^U^f DMA ©rtT ^6 - 513 

MBtt«s£u**KeW*tt*b:fc owa 

DMA (DMA IX, S^jS-f 16) T&tWA-a:? r - 
>^5- K^^DMA C^t? 135 - 151 f 

* * u** Kiawtctiar* dma tcwMn^eqin £ 

m-r^^ KEHtHSU dma C'T > ^■'te 

>^ DMA (DMAXIII, IfiJWFr 17) S^JiS^fc, 

DMA VI 13) ; 

5 * -CCT^XT AT-\ATCjKJCC - 3 ' 

DMA VII C|E?'j#^ 14) : 

5 > ^XACATCRJ rem GATOTQjQKJ-3 * 

DMA VIII 15) : 

5 '^A^TCTTGOCAJAGTCACCACTT- 3 > 

DMA IX 16) J 

5 > ^.^ATCTTGACT^TTT^TrAT V 3 ' 



;e) ^W6-3 0 6 1 0 0 

10 

DMA XIII CEfllft 4 * 17:- : 

DMA iOT pILVHl 4, Zf2J-*~ DMA <L Ut D 
MA VI (S5IJ#^ 13) £ DMA VII 14) 

«s dma zmmutcwz, mmmm ecori i t 
&m^x§mh. w x twn^fe, c<?>DMAxi*. 

10 LVHl ^mmWm EcoRl L eqlll i-C*JBflyfcft«l. V 
IP T^P^*a^ KT^<DOIA *«*t/. DWAXi 

59 #&z>7 ^ ^HBas*ctaaT4# 'j^^* lu 

u- r ]-viF-fe s» i ^TiiiS^fc^'J^*- f 
'S'&SSMi^xs K piLiKVHi *Slfc, ^"^.^ 

^ h" pILVHl pILVti?. pILVW. pH_VH5, PILVH5, pILVH 
7, pILVMS p!LVH9 pILVHIO tC^t^C 4>IIl1t<?>^l 

sfetc. vip r+o^^^- K-r-a*© dma ^Mtt^. o 

20 MA X tiSfSTACitCJ:*?, tat ^"P^-£^|£$ 
t^C. If ^ ft Z4 - 5S ^g^T 5 

^itSSCCfl^ ^^^»J^^"^ K*C [Lw'J-VIP-JUac 
3ft* 2 - 1G ^^>^A^je^^fc^^A^ KtA4 p 
IL162VH2, pIL15ZVH3. pIL162VH4, PIL162VH5, p!L±52V 
H6. PIL162VH7, pIL16ZVMS. pIL162VH9 SfcO' pIL162VHl 
0 ^ff^-o ^ttC. MS mA iL,^C pILVHl, 7^^?- 
DMA ilt DMA VI CSflJ^-^13) <L DMA VIII <35^J 

#^ 15) ^mMhx&mmmfc&^T^* 

W&itfrb* ttty DMA *«tL-ft:a, EcoRl 
30 i E^HI i^l^^T^b, DMA XI C{?> 
DMA >I t±, i? *-^<D 24 - 101#S 

— pILVMl ^^J^M^^ EccRl i Bqlll t TT*B 
BfUfcfitCC, VIP T^P^a-KT**© DWA 
1Kb. DNA XI <t3*tt7"-&C;iiC«t*), f^^7 7-^ 
U^?>{7> 24 - 101 #@©T^ ^B»SStCft^T-&# 
"J^^? 1 Ktc [Leu 1 ' ]-VIP-fctet ^ 1 'J 
-^^^ K^r=3- ^A|7^as Kpitassvra. 

fc + pILVhE, pi LVH3, pILVH^ pILVH 

40 5, pILVMS. p!LVH7. pILVHS, pILVH9 ^£>' pILVHIO iC 
^^CfelUiiCC'^, EP*>MES^ EcoRI i Bqlll i 

tflUfifttSiiyftiaK:, vip r^P^^^- 

DMA DMA XI L^th^L^X^ . tac 

- 101 =i=gH7>T S ^RBSEtCtia-ri^y-^^ KtC[L 
eu 1? ]-VIP-htet ^ 2-10 ^^>? ; 'ACCii^U^* i J 

K^=3- Kt?*-S piL2^\^2, pi 

L2S&VH3. pIL2£S\/m, pIL25S^H5. pIL2SSVH5, pIL2Sa^ 
7, pIL?£8VH& pIL2^VH9 PlL2^\/H10 ^f#^C 0 H 

50 tC. ^ DMA il^CpILVhl, Zf?<{^?~ DMA i-UT D 
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na vi t cma ix cE?Uft4 16) 

to dma iWfofc^c, W£R*« ecori i eqin £ 

'CWWl/, DMA XII £fii|6bfc 0 Dm XII l±W 

=2? 7-^l^?>^ 24 - 171 ^g<£, r 5 y^SOC 
IHT^'J^^Kt^-KU^o —iS. PILVH1 
&MIWJR EcoBl i Bqlll frtKt^K, VIP 
Ttai^^- K^**® DMA %m$U'. PNA XII £ 
j£iS*!*£>C itCcfc*? , IPA^? t — #u £ 24 - 

K[Lau ,,r ]-VnM<lK 36* 1 K* 
3- KTI>^^77a5 K pIL496VHl r^. 
^J** K pILVH?. PILVH3, PILVH4, pILVH5, pILVH 
& pILVM7. pILVHS. PILVH9 pILVHLO iC^t jV Ct> 

lai^ltiMra, BP^HBH EcuRI iBqlll 4*Jit^ 
WflyfeffieC. VIP TtP^43-Km!lC!> DWA £ 

VfeU dna xii iJWT'SCioCcfcD, ^e^- 
£K3|ftttt**C. 1f,'U3? 7~f7\s$9'>Q> 24 - 171 
#S©T* ✓ K»MEiT&#ll^:*'? L KtC[iei/ T ]- 
VEP-Wet A* 2 - 10 frf-Z^'T &tCT&'&Ot£# L»-Nr» 20 

K pIL4S0>/H2. pII_496VH3, pIL 
495VH4, pIL496VH5. pIL495VH5, pIL49fr/H7. pIL496VH 
Sv p!L4S6VH» p!L4S6VKL0 £J#fco ®C DM 

A ilt PILVH1, Zf?j^7 — DMA ilt CNA VI (13 
W?13) DMA XIII C3d^J#^- 17) fcjfflhilU Si 

■ OfcHE, $UPP^ EcoRI i Eqlll tCt+jftKU DM 
AXIV &*A6lyfc 0 DMA XIV t±. if^=2^T-^7'U 

K*3- KL,trt*£. -75\ piLVHi 30 

EcoRl t Bqlll i-CMOfeWC VIP 
- h"T&"*TO DMA £JMttU DMA XIV t'^&t&Ct 
OCd:: If t -^'i/ 24 - 5Q 

<7>7 5 ^IWSfCtia^*^ 11-^7^ RC[l_eu 1? ]-VIP- 

M5t # i ^jfeSL-fc^y^^fi^- fosses 

i^7A^ r p!L135VHi temfC* K pILV 

he. piLvre, piLvm, pilvhs, pilvhs. pitvuz. pilvh 

£ pILVM9 J&Zf pILVUlO tC^^C kllliC'&l^t 

EcoRI iBqlll iiE^Tfafilrbfttfftfc:, VIP 
T^P^a- K^&TftP DMA **|BU DMA XIV -i. 40 

^^T-^U^X?} 24 - 50 ^g<7>7 * SW&%M 
tCtg^f 'J h~K[Lw 1T ]-l-TFMi>let #2-10 

AS KTTab* pIL135VH2. PIL135VH3, pIL135VM^. pILl 
35VH5, PIL135VH6, p!L135VH7 PIL13WH3, pIL135Vt19 

PIL13WH10 ^fe, 
[ 0 0 2 0 ] f) XfS 6 : gft^SOC'^ 
XtI 2 i^^^rfi^^fev"^^ 5 h' pQSVhUU P3SVH2, 
P15VM3, pQ6^^. PQ6VH5. PQ5VN5, PQ5VM7, p^SVMS, pQ 50 



^W6-3 0 6 1 0 0 
12 

50iiq/ilil ^W^^tCjC^ 25 - 4tfC VjM 
Ai»« ^ 0,4 - 5.Cjf££^fcH#j£TC IPTG ^ 

4 glHff&ftttU ifcl>53* CSOOOrpm, 4 e C, 20^ 

□^J|77^S rt'S)^ pILVHl, pILVH2. pILVH3. p 
3CLVH4, PILVH5, pILVUSs pILVH7. pILVHS. PILVH9, pIL 
VH10. pIL135VHl, pIL135VW2, pIL135VH3. pIL135W4, 
PIL135VH5. pIL135VH5, pIL135VH7, pIL135VHB. pIL135 
VH9 SlC^ PIL13WH10. pIL16?VfflU PIL162VH2, pIL162V 
H3. PIL162VH4, pIL162VH5. p!L162VH5, PIL1&2VM7, pi 
L162VW5. PIL162W9, pIL162VH10, pIL2^VHl pILZSSV 
HE. pIL2S£W3, p!L2^^/M^. pIL2S&VM5, pILZ^T^^ pi 
L23&VH7. pIL2E8v^8, pIL2S&^H9. pIL2ESVH10, pIL4S6V 
HI. PIL495VH2, pIL49^H3. p!L496VH4, pIL49eVH5, pi 
L496VK5. PIL496W7, pIL^96^MS. pIL496VH9 RO p!L4 

^iS^ifco cnfe©SJ3Bft**nfc7i:J»*©5*pl 

ttx^aRff^KBart*st*nfc [^x^f^t^ 134 

^7^- (FEIftl P-13447)] 0 C*l6<0fi&ffi3Ha* T > t" 
i^LO 50|ctg/snl ^fMI C^S^t# L-i^iHl, 

T-^>*-=£fflt*t: 25 - 40'C t± 30 - 35 

XWl) -Cil^g^^fc, At E (i #\ 0,4-5,0(2f?^b 
0,6 - 0,E> IFTC ^rSifi^SSS* 4 1 

WMb, ytt^C*l>^as (SOWrpn, 4 e C f 20 ^fel) 

12,556 5DG # L» 7 9 'J JUT 5 K yjUWSfltfttCj; D ^« 

BSD* 1 iCsS^n^ilOl?*^^ L>-^-- 
R(./Wl-57 t — ATU ? *><5C' 24 - 50 &&<D 

r s smm&%m?&mm+m&7L^?A ^ r cpili35 

vm. - piLi35vmo) ifrffl^^c^HSftSiife^Baatctt 

iswi-snrt**, — f^=7 7 -^u^>© 24 
- 59 seer ^ ✓Bii«*y-2'-^:7* h ibrw 

l/Cl^i^i^X^^A^ K(pIL162VKl - pIL152V 
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14 



3 0 6 10 0 



ooe lOiW^t^ACt^fiWV&^iftiESshfco [0 02 1] 

CC'i 1 teSSft-SfeSbfrfc. [Leu- v 3-viP-fciaT #4 [ft 1 ] 





















<2 


pIL£S8¥EI 


<2 


PILVB2 


<2 


PIL2SSVH2 


<2 




<2 


t>1L388¥H3 


<2 


i>ILTB4 


1 5 


pJL288¥E4 


1 3 


P1LVD5 


<2 


p]L2S8VH5 


<2 


PJLVB6 


<2 


PIL2SSVH5 


<2 


P1LTQ7 


<2 


31L288W 


<2 




<2 


pJL2S8¥B3 


<2 


plLVD9 


<2 


P1L288VI9 


<2 


plLVDlti 


<2 


3lL288¥HX0 


<2 


P1U62IKI 


<2 


PIU96VH1 


<2 


P1L162TO2 


<2 


plL496VH2 


<2 




<2 


pIL49G?E3 


<2 




1 0 




25 




<2 


PJL4S6VH5 


<2 


P1L162™ 


<2 


plL496VH5 


<2 


|>IL16SW 


<2 


PIL436W 


<2 


p]Ll62VH$ 


<2 


PIL4S6VH& 


<2 




<2 


P1L496VH9 


<2 


|>ILi63VTfl0 


<2 


pIL49S?HIQ 


<2 



[ 0 0 2 2] a) XtI 7 : [Leu 1 1 j-VIP-Hse £>^(§eff£l 3G 

KiJ:DSfWfl*3^fcAJIBa^*Sc<.x. iptg 
£5000 rpm f 4"C f 15 #RU> KJ:*J 
fc, SWTS. 160*1 «DfltM*&iPA^ia*MHII (5 40 

gooto, 15 ana;, u. ±m&mum*?&<:£ic 

fc. cft^ io?s BWSiftio iil £?£*BUC^l££ii. 

(19wn x 15cm) *EK»S#*' n ? h i^tCefcO 
(W J ]-VIP-Hse SrtWSUfco 
HNft* : 

; 0,012 ftffiiBQS <15& 50$ 5 "C© T -fe 1 

3fej£ ; 7,0 ml..*in, 50 



[Leu 1 ' j-VlP-Hss CCtl^T^e- ?*^BH./fa8S(!E4l 
3 -t-^>^'L-{7>— IIT77 1' K^'^^-^^^A 

< [Leu T ' ] -VlP-Mte- W £ tvCl* * C £ AVS £ ft 

fc, ua«>*sfcj:*j, A:nm i y ? 30 

- JCtnq [Leu-']-viP-Hse £ C £ 3f fc (C 

$5 10 - lQ0fSt£Jfl3'3'£) o 
[ 0 0 2 3] ^ygffifesWCT 
±15 cc cT: D W ^ ft^c [l^u 1 ? 3 -vi p-hs* & MKH 
Mil, ^J»S *MjlF*Slil/'C 1 h- 

["J, Biol, Owaw,", Vol, pages 6?S H 3 - 

j:D ^ vip ^hh^r 3 ^±©?§fi^^r^c 

i trt^A* 4 - 230400), -^pccfe 
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#§3^6-3 0 6 1 0 0 
16 

i 



[ 0 0 2 4] 

&»&*c*e©iatJ&wn.'^siH4©iat* [Leu" ]-v 
ip-Hse # f^sKtt a it ft <, & a k m ^ 

icmm£1nrc&-fr^t£ vip ^ vip t^p ±§s# 

His- 5^ r-Asp-Al a-Val -Fhe-Tfir-Xa<s-X<*a-Tvr-Thr-X<*a-LGU-Arq-L75- 
15 10 15 

Gl n-L^u-Al a_Xaa-Xaa- Lvs-Tyr- Leu-Xaa-Xaa-Xaa-Xaa-Xaa-M^ 
20 25 
E«W : 2 * h#P^- ; it^ft 

EM 

Mi s-Ss r-Asp-Al a-Val - Fhe-Thr-Gl y-Asn-TVr-Thr-Lys- Leu-Arq-Lvs- 
15 10 15 

Gl n-Leu-Al a-Al a-LvT>- Lys-Tyr- Leu-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa 
20 25 



3 

29 



His-Se r-Asp-Al a-Val-Fhe-Thr-Asp-Asn-Tyr-Thr-Arq-Leu-Arq-Lvs- 

15 10 15 

Gl n-Lsu-Al a-Val -L/s- Lvs-Tv r- Leu-Asn-5er- 1 1 e-Leu-Asn-fcte* 



4 

111 



10 



20 



20 



25 



bum* 



e«<e*3 : 27 

hades'- : ELffttt 
E$IJ(&«H : feDt£|£ #lg DMA 

GATCrnCATGCATTCAGATGCACTC7TT 
1 10 20 



30 40 50 

GATCTTCATGCATTCACAT^^ 
AAQttCCTAOT^ 

70 50 90 100 110 

GiXTGTAAAGAMTACCTGAACrCW^ 
CGCACA 1 1 IU 1 1 ATGWjCTTWJTTATAAjCriTCr 

a^lj<£^£ : 25 



60 



50 



E*IJ 

1 10 20 

EfllM r 7 

EFJ<£«£ : 23 
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1 10 zo 

[Hi ] [Leu lf ]-VIP-Met £ =2 - \ t ^#.^Mf£^<r 
[|^£] [Leu 1? ]-VIP-*fct KT£ j &flS*E : F-* , 7 
[193] ifJU^^T-^'l/^rf-X^TacCC [Leu-'j-vip 



#W6-3 0 6 1 0 0 
20 

* [194] [Leu^J-VIP-fctet 

[@5] aasiesttafiS^st-t: y-y— Kt?* 

[196] [Leu 1 ' ]-VIP-tos #t X# 5 ^tCM&^^M 



DK^toJ dma^t- Ohlft^ MWt|7} 



eh,vej c«ij^v dnacwi ow^m 




"'HlndlH 



poevm 



Hind Til 



:■] 



ftl»TOf-5 [Uu^-VIP-Mei 

^ — agiir / boijj 

^ — Psfl Pair*- 

PQ6VH1 DNlA i 

TrpTDt-? \ iWot-^v 

nHI ^ * 



TrpTCP^-y 

^^BgLII/lSamH! 



(Leifl^flP-Mrt 



PQ6VH2 



I'm 
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[193] 



irp 71DE-* 



Mgf 5tf* dnahi 

EmT2Sr UNA HI 



Seal 

&»T22t 
PTA18C-I2 



soar— 
PG6VH1 



Scut 



S3 

(Leu?>VIP-Met 
pTLVH 1 



[04] 






3 



pTLVH? 



[05] 



Toe "raw 




piL1&2VHl 



P3LVH1 
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[196] 



120 

2b 




ft 625 1.25 Z5 5 
o — o ; £.«£ViP 



20 



(51) In*. CI. 5 
C 1 2N 
C 1 2 P 

,'/<C 1 2 N 
C I 2R 
<C 1 2 P 
C I 2R 
C 0 7 K 



15/16 

21/02 
1/21 
1:13) 

21/02 
1:19) 

99:00 



C 5214- 



F I 
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